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Introduction
The monetary aggregates may provide useful information about nominal economic activity. Indeed, Estrella and Mishkin (1997) argued that providing such information is a necessary condition for the aggregates to serve any more ambitious role in the conduct of monetary policy. Our ability to use the monetary aggregates as indicators of nominal income or spending depends on our proficiency in separating changes in money demand related to income from changes in money demand related to other factors. These other factors generate shifts in the income velocity of money; identifying and quantifying these shifts on a timely basis would enable policymakers to extract more information from the behavior of the monetary aggregates.
Money demand has been represented traditionally as a stable function of nominal income and a narrowly defined opportunity cost, usually calculated as the yield on a shortterm risk-free bond or the difference between that yield and the yields on the components of the monetary aggregate (Laidler, 1985) . In recent years, however, households have sharply increased their holdings of other investment vehicles. For example, the Survey of Consumer Finances conducted by the Federal Reserve Board shows that the share of financial assets held in transactions accounts and certificates of deposit declined from 30 percent in 1989 to 19 percent in 1995, while the share of financial assets held in publicly traded stocks and mutual funds (excluding money market funds) rose from 20 percent to 31 percent over the same period (Kennickell, Starr-McCluer, and Sunden, 1997) . As a result, money demand probably depends more today than in the past on developments in a wide range of financial markets.
Estimating a money demand function that incorporates interactions with a variety of 2 other assets is an important topic for future research. For example, Collins and Edwards (1994) and Orphanides, Reid and Small (1994) investigate the substitutability of money with stock and bond mutual funds. This paper has the more modest objective of examining the effect on money demand of price changes in one alternative asset, equities. We focus on the demand for money market mutual funds, the component of M2 that we expected to be most closely related to stock prices. This prior belief--which is confirmed by the data--stemmed from the role of money funds as part of a balanced portfolio and from the ªgatewayº character of money funds as a way of shifting wealth among assets.
We find that both increases and decreases in the Wilshire 5000 index of stock prices boost money fund growth, although the timing and magnitude of the responses differ.
Estimates from a baseline regression suggest that a one percent increase in the Wilshire generally increases the demand for money funds by about two-thirds percent over the following four months. A one percent decrease in the Wilshire has a stronger initial effect and ends up increasing the demand for money funds by about two-thirds percent in one specification and about half as much in another. One might have expected that increases and decreases in stock prices would have opposing effects on the demand for money funds. We believe that our results reflect the gateway property of money funds and the fact that portfolio readjustments are triggered by both increases and decreases in stock prices. We find no effect of stock-price changes on M2 excluding money funds.
Previous Literature
Surprisingly little research has investigated the influence of asset price movements on 3 the demand for money. Friedman (1988) We can think of two broad motivations for households ownership of accounts at money market mutual funds. First, money funds are likely to be part of any balanced portfolio, as the combination of low risk, market rate of return, and liquidity is not matched by other mutual funds or by bank accounts. As a portfolio component, the demand for money funds should be affected by the expected return on all assets in the portfolio.
Specifically, expected decreases in stock prices should cause investors to shift wealth out of equities and into money funds. Of course, past performance is no guarantee of future returns, so this connection does not imply that observed decreases in stock prices should necessarily spur money fund growth. Indeed, price declines would reduce the shares of portfolios held in stocks and might induce some rebalancing toward stocks and away from money funds.
The second motivation for owning money funds is to use them as a ªgatewayº when shifting wealth among other assets. The combination of market returns (albeit based on short maturities) and liquidity makes money funds an excellent place to ªparkº wealth temporarily while making further allocation decisions. This role seems especially clear when shifting wealth among mutual funds at the same fund ªfamily,º and household ownership of all types of mutual funds has increased sharply over the 1990s. In this gateway role for investments, money funds serve much the same role as narrow money does for purchases of consumption goods. With this motivation, changes in stock prices that cause a portfolio reallocation either toward or away from stocks will spur the demand for money funds.
A regression of money fund growth on changes in stock prices will reflect the net effect of these two motivations. However, differences in the timing or strength of the responses may provide some clues about the channels of influence.
Estimation Approach
To measure the effect of stock price movements on the demand for money, we regress the change in money on contemporaneous and lagged changes in stock prices and in other We examine several components of the monetary aggregates as dependent variables in this equation. Our focus is on retail money market funds, but we also look at savings accounts (including money market deposit accounts), M2 excluding money market funds, and institutional money market funds.
We split the measure of stock price changes into its positive and negative elements in 7 order to allow for an asymmetric response to price changes of different sign. One possible cost of this approach is that estimating the dynamic structure using polynomial distributed lags would be quite difficult, since months with positive price changes are often followed by months with negative price changes. Nevertheless, the results clearly demonstrate the importance of this flexibility in the specification. The other explanatory variables in the equation control for other influences on money demand: the interest-rate variables provide a traditional measure of opportunity cost, and the growth of disposable income is a scale variable. The trend terms are somewhat trickier, and we discuss them next.
As is well known, the early 1990s witnessed a dramatic shift in the demand for M2 (Feinman and Porter, 1992) . Households sharply reduced their holdings of small time deposits and shifted this wealth into mutual funds, including both money market funds (which are included in M2) and stock and bond mutual funds (which are not). This shift has two ramifications for our analysis. First, developments in the equity market probably matter more for money demand today than previously. Thus, we focus on the 1992-1997 period but also examine the data for the 1980s for comparison. Second, the increasing interest in money market funds over our sample period imparts a trend to the dependent variable that is not explained by any of the explanatory variables. In order to control for this shift, we experiment with a variety of ad hoc trends. The basic regression includes a linear trend and a quadratic trend, and we also report results using a piecewise linear trend with a bend at the end of 1994. (Our specification of the trend terms follows the suggestion of Perron, 1989.) Fortunately, our qualitative results are robust to these alternative specifications, and even to a specification with no trend at all (although the fit of this latter equation is noticeably worse).
We use two types of monthly money fund data: changes based on the month-average levels usually reported by the Federal Reserve, and changes based on month-end levels that we constructed from weekly data. Figure 1 shows the annualized percent change in retail money funds using month-average data from 1992 to 1997. The other data are constructed in a comparable fashion whenever possible. A more complete description of the data is available from the authors.
Results
Our basic results are reported in Table 1 . The first three columns refer to the 1990s, with columns 1 and 2 based on month-average data (and employing different time trends) and column 3 based on month-end data. The fourth column applies the specification of column 1 to the 1980s. We discuss the 1990s results first and then turn to the 1980s.
The first rows of the table show the effect of increases in stock prices. The growth rate of money funds rises significantly in the month following a rise in stock prices, and it basically remains high for the following three months. The sum of the estimated coefficients on the contemporaneous stock-price increase and four lags is between 7 and 9, and it is statistically significantly different from zero. Because the dependent variable is annualized growth, one needs to divide by 12 to obtain the actual increment to growth. Thus, this sum implies that a one percent increase in the Wilshire 5000 boosts retail money fund assets by about two-thirds of a percent. If money funds are being used to ªparkº money temporarily, then one would expect money fund growth to be depressed at some point, and we do not show any evidence of this phenomenon. At the same time, such outflows from money funds 9 might occur gradually over a prolonged period, and the noise in the data could preclude our detecting these flows. When we add more lags of stock-price changes to the regression, the additional estimated coefficients are indistinguishable from zero.
The next set of rows shows the effect of decreases in stock prices. All three columns
show that the growth rate of money funds rises in the month that stock prices decline and stays elevated in the following month. However, this effect is larger and more statistically significant in the month-average data (columns 1 and 2) than in the month-end data (column 3). In the month-average data, the sum of the estimated coefficients has essentially the same absolute value as the sum of the estimated coefficients for stock-price increases; that is, rises and falls in stock prices appear to have very similar total effects on money fund growth. In the month-end data, stock-price decreases have roughly half the effect of stock-price increases. Once again, there is little evidence of a reversal of this effect in the further lags shown in the table, or in additional lags that we have experimented with.
Substituting changes in the Standard and Poors 500 for changes in the Wilshire 5000 has little effect on the estimated coefficients. Moreover, there is no evidence of heteroskedasticity in the error terms related to the size of stock-price changes.
The remaining rows of the table show the estimated coefficients on the control variables, which are generally not statistically significantly different from zero. Neither shortterm nor long-term market interest rates have consistent negative effects on the demand for money market funds. The interest rate paid on money market deposit accounts (MMDAs) tends to have a negative effect, as one would expect. Growth of disposable income has no significant effect, suggesting that changes in money fund holdings at a monthly frequency are not driven by changes in income.
We experimented with including additional lags of the control variables, but the estimated coefficients on these terms were insignificant, and their inclusion had little impact on the estimated effects of stock-price changes. Dropping all of the variables with insignificant coefficients reduces the magnitude of the coefficients on stock-price changes but does not alter their basic pattern. Substituting the growth of personal consumption expenditures as a scale variable also has little effect. Finally, we tried including some other explanatory variables, including stock market volume, stock-price volatility as inferred from options contracts, and the level and change in mutual fund assets. The estimated coefficients on these variables were also insignificant, and their inclusion did not affect our qualitative conclusions.
The trend variables are quite significant. The estimated coefficients imply a time pattern of rapidly rising money fund growth followed by a leveling off in the growth rate.
Indeed, this pattern is easily visible in the raw data. The Durbin-Watson statistic suggests a small amount of residual autocorrelation. Inclusion of the lagged dependent variable has no marked effect on any of the estimated coefficients, so we have not shown those results.
The response of money fund growth to a change in stock prices can also be represented graphically. represents the estimated summed response to the stock-price change, and so the distribution of points around the line shows the fit of the regression. Our finding that stock-price rises and declines have similar effects on money fund growth is clearly seen in the ªVº shape of the points displayed.
We have also estimated the equation using data for 1984 to 1989, a period of relatively stable money demand that excludes the monetary-aggregate targeting of the early 1980s. (We excluded the yield on money market deposit accounts from these regressions because the data are not available for the entire sample.) The fourth column of Table 1 shows the results for month-average data. Neither stock-price rises nor declines had significant effects on the demand for money funds during the late 1980s, in sharp contrast to the experience of the mid-1990s. The results for month-end data (not reported) are similar:
the sums of the coefficients on stock-price rises and declines are both much smaller than in column 3, and the former coefficient is less statistically significant. The effect of stock-price changes on money demand has clearly been much different during the 1990s than earlier, as we hypothesized. Table 2 shows additional regressions for alternative dependent variables. In column 1
we examine the effect of stock-price changes on the demand for savings accounts, including money market deposit accounts or MMDAs. Because MMDAs are often sold by banks as substitutes for money market mutual funds, one might expect the effect of stock-price changes on these two components of M2 to be fairly similar. But this is not the case: neither price rises nor declines have any significant effect on the demand for savings accounts including MMDAs. We suspect that the key difference is the ease with which assets in 12 money funds can be moved to or from stock and bond mutual funds.
Column 2 shows the effect of stock-price changes on all of M2 excluding money funds (but including MMDAs). Once again, no effect can be seen in the data.
Column 3 shows the effect of stock-price changes on institutional money market mutual funds. As we noted earlier, these funds are money market funds that require large initial investments and are included in M3 but not in M2. The sum of the estimated coefficients on stock-price increases is roughly the same here as in Table 1 , but the standard error is much larger, so the effect is not statistically distinguishable from zero. The last row of the table shows that the R-squared of this regression is much lower than those in Table 1 , and the poor fit of the equation may be responsible for the large standard error. The sum of the estimated coefficients on stock-price decreases is even larger, but again the large standard error makes it difficult to draw any firm conclusions about what is going on.
Conclusion
During the 1990s households have sharply increased the share of their portfolios held in equities and mutual funds and sharply reduced the share held in bank accounts. One might reasonably expect that this reallocation would increase the impact of financial-market developments on the demand for money. We show that this expectation is correct, at least concerning stock-price movements and the demand for retail money market mutual funds.
We find that--in contrast to estimates for the 1980s--both increases and decreases in the Wilshire 5000 have boosted the demand for money funds in the 1990s. These effects are generally statistically significant and economically important. In our base specification, a one 13 percent rise or fall in equity prices raises the demand for money funds by about two-thirds of a percent over five months. In a reasonable alternative specification, the effect of stock-price increases is the same, but the effect of decreases is roughly half as large. This pattern of responses can be described by a ªVº in a picture with stock-price changes on the horizontal axis and money fund changes (after accounting for other factors) on the vertical axis. Money fund growth rate in the corresponding and subsequent months after subtracting the estimated effects of other factors
